Morphological identification of sperm receptors above egg microvilli in the polychaete, Neanthes japonica.
A fine-structural study of sperm-egg interactions in the polychaete Neanthes japonica was carried out. Unfertilized eggs are surrounded by a chorion 0.6-0.7 micrometers thick. Oocyte microvilli are inserted into the inner layer of the chorion. The outer layers of the chorion are opened just above the tips of the microvilli, where a membrane vesicle (microvillus tip vesicle, about 0.2 micrometers in diameter) plugs the chorion's opening. During fertilization, the acrosomal process of the sperm fuses with an egg microvillus within 1 min of insemination. All the microvillus tip vesicles disappear from the chorion surface within 5 min of insemination. When eggs, which are prefixed with glutaraldehyde, are inseminated, numerous sperm undergoing the acrosome reactions attach to the eggs. In the majority of these sperm, the tip of acrosomal process which is coated with the acrosomal content, adhere to a microvillus tip vesicle. These findings suggest that the microvillus tip vesicle serves as a sperm receptor, which induces the acrosome reactions and adhere to the sperm acrosomal process. The adhesion of the acrosomal process to the microvillus tip vesicle seems to be a prerequisite event for its fusion with the microvillus.